Introduction Functional endoscopic sinus surgery (FESS) has revolutionized the approach and treatment of chronic rhinosinusitis. Certain anatomical variations are thought to be predisposing factors for the development of sinus disease and it is necessary, for the surgeon to be aware of these variations, especially if the patient is a candidate for FESS.
Introduction
Chronic rhinosinusitis, with its classical symptoms of nasal obstruction, nasal discharge (anterior and/or posterior), headache and facial pain, and abnormalities of smell is the most common disease for which consultation of otorhinolaryngologist is sought. The approach to the evaluation and management of chronic sinusitis changed after Messerklinger [1] published the fi rst comprehensive account of technique of nasal endoscopy and its application to the diagnosis and treatment of sinonasal disease. The same author earlier gave the concept of mucociliary clearance of paranasal sinuses, a primary physiological process used by the upper airway to remain in a state of health. Disruption of the mucociliary clearance due to anatomic variations and mucosal disease of the ostiomeatal complex is considered to be the prime factor for the continuation of symptoms and chronicity of rhinosinusitis. Functional endoscopic sinus surgery (FESS) addresses these anatomical variations and mucosal diseases and restores the normal physiology of the paranasal sinuses. For FESS to be effective, accurate localization of the disease is very important. Although nasal endoscopy is very helpful, the convoluted anatomic framework of the ethmoids precludes the direct non-invasive endoscopic evaluation of deeper ostiomeatal complex, posterior ethmoids and sphenoid sinus disease [1] . CT scan has proved to be indispensable in identifying the magnitude and extent of the disease in sinonasal areas. Subtle anatomic variations such as Haller cells, agger nasi cells, pneumatization or paradoxical curvature of the middle turbinate, uncinate process and ethmoid bulla can now be imaged with a level of clarity along with the mucosal or polypoidal changes in the paranasal sinus [2] . The coronal plane best shows the osteomeatal unit and the relationship of the brain to the ethmoids roof. It correlates closely with the surgical orientation and is thus the primary imaging orientation for the valuation of the sinonasal tract in all patients with infl ammatory sinus disease who are endoscopic surgical candidates [3] .
The present study was undertaken to study the various anatomical variations in patients with chronic rhinosinusitis.
Materials and methods
The study was conducted in the Department of ENT, Head and Neck Surgery, Government Medical College, Srinagar over a period of two years. The patients included in the study were medical treatment failures and underwent functional endoscopic sinus surgery. Treatment failures were defi ned as those patients who had taken medical treatment for at least six months and were suffering from at least three of the following symptoms:
1. Nasal obstruction 2. Anterior and/or posterior nasal discharge 3. Headache and facial pains 4. Abnormalities of smell All the patients underwent CT scan, with contiguous 3 mm-thick images in the coronal plane, i.e. perpendicular to the hard palate, starting from the anterior wall of the frontal sinus through the posterior wall of the sphenoid sinus. Axial cuts were taken whenever necessary.
Results
A total of 150 patients were included in the study. The majority of the patients were males (65.3%) with 52 (34.5%) females. The average age at the time of scanning was 35.6 years. Headache and facial pains were the main symptoms (90%) followed by nasal discharge (86.6%) and nasal obstruction (85.33%). Hyposmia was seen in 20% of the patients. Among the various bony anatomic variations seen on CT scan (Table 1) , concha bullosa was the commonest one and was seen in 45 (30%) patients, unilateral (U/L) in 38 (25.33%) patients and bilateral (B/L) in 7 (4.66%) patients. Paradoxical curvature of middle turbinate was seen in 14 (9.33%) patients [U/L 13 (8.66%); B/L 1 (0.66%)]. Hypertrophied uncinate process was noticed in 21 (14%) patients [U/L 15 (10%); B/L 6 (4%)], medially curved uncinate process was present in 17 (11%) patients [U/L 11 (7.33%); B/L 6 (4%)]. Haller cells were seen in 13 (8.6%) patients. Abnormalities of agger nasi cells were seen in 14 (9.33%) patients [U/L 8 (5.33%); B/L 6 (4%)]. Posterior septal deviation was seen in 38 (25.33%) patients. Mucosal disease was seen most commonly in the anterior ethmoids. 
Discussion
Nasal endoscopy combined with CT scan has made the approach to sinonasal disease more specifi c, rational and accurate. The success rate of FESS for treating chronic sinusitis has been put as more than 80% [4], 82% [5], 95% [6]. Such high rates are possible only by accurate preoperative localization of the disease. The standard radiograph views (Caldwell Luc, Water's, Lateral etc.) are quick and inexpensive ways to evaluate nose and paranasal sinuses and can view maxillary, frontal, sphenoid, posterior ethmoids as well as lower one-third of the nose but are insuffi cient for adequate visualization of anterior ethmoids, upper two-third 
